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ABSTRACT
The potential of the Basch model to develop scores,

on a ratio scale, suitable for interindividual compariso.s, from
intact groups with disparate distribution characteristics was
investigated. The specific problems. studied were:. CO- the effects of
skewed test score distributions on the ability parameter of the Pasch
measurement model; (2) the effects of grup size on the ability
parameter of the Pasch measurement model; 13) the interactive effects
of skewed test score distributions and group size on the ability
parameter of the Rasch measurement model; and (4) the effects of skew
and total group size on the standard errors of estimate of item log
easiness estimates. The data-for the study in the form of item
responses were randomly selected from 120,000 students who
participated in the Florida State-Wide Testing Program in September
1971, The 90-item mathematics test was selected. Thirty-five raw
score distributions characterized by seven levels of skew and five
group sizes were constructed. Group responses were submitted to a
computer program which estimated the model,s parameters according to
a maximum likelihood procedure. Results of the-study indicated that
the estimates derived from the Basch measurement model were not
independent of the group used to produce them. Differences were
minimal in the middle score ranger-but large in-low and high score
range. Eleven tables present the study data. (Author/DB)
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The Pasch measurement model has been suggested as a method

of developing achievement test norms which do:is not depend on the

precision of sempling techniques_ Due to the property of measure-

ment objectivity, the raw ability scores estimated according to

the model have been claimed to be relativ ly free of the group

used to produce them. The potential of the Raszh model to develop

score a ratio scale, suitable for interiAdividual comparisons,

from intact groups with disparate dist ibhtion characteristics

was investigated .

The specific problems probed by the stun = were:

(1) The effects of skewed test sco

ability parameter of the Resell measurement model

distributions on the

(2) The effects of group size= on the ability

Rash. measurement model.

e er of

3) ;111e interactive effects of skewed test score distribu-
,

tions-,and group size

measurement model.

the ability parameter of the Reach

-(4) T11,, effects f skew end total group size on the stand-

ard errors of estimate of item Jog easiness estimates.
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The data for the study in the form of ite-. responses were'-

randomly selected from 120,000 tudents who participated ,in the

Florida State-Wide Testing Pic in September The 90

terntem mathematics test was selected si,nce it met the criteria
\,

specified by the model for a well consructed achievement test

consisting of many items with a range of __y and difficult items.

This was necessary to min.rminimize standard er:rds of estimate of

ability estimates. Thirty five raw score distributions charac

terized by 7 levels of skew and 5 group sizes were ccnstructed.

Skew was introduced by manipulating the peroentageS\-ithin score

intervals of a noriria1 distribution of 1200 frequencies This

resulted in skews designated as ] positive, medium positive,

high positive, low negative, medium negative, and high negative.

Group sizes were 1200, 600, 300, 150 and 75. Group responses

were submitted to a computer program developed by Wright _and

Panohapakesan 1'970) which estimated the model's parameters a

cording to a maximum likelihood procedure.

The raw ability scores generated-from the data of the 35

constructed groups -were compared by means of a generalized dis-

tance function,

d

where C represents the Rasch score in the criterion group, G is

the Rasch score in another group, and i is the index of Reach

score estimates for raw scores 1 to 89. The magnitude of d for

each comparison was expected to reveal consistent skew, size and

interaction effects.



The\normal dis u ion within eh group size was the c

for the ske effe t and the largest group size %Tithin each LFvel

f ske as the stand'pr i for the size effect. The -iterion for

the intertive effect of skew and group size was

lagNt normal distributed test scores.

10 investigate the effect of group size and skew on the

standard errors of estimate of-the items 10 easy and 10 diffi-

the group of

cult items common to all groups were selected and compared across

normally distributed groups of all sizes for the size effect,

and across the 7 levels of skew in the groups of 1200 for the

skew effect.

Estimation of the size of the distance function for each

comparison revealed the following:

(1) When the underlying distribution was negatively skewed,

high Rasch scores were greater than the criterion scores

Rasch scares were less than criterion scores.

(2) When the underlying distribution was positively skewed,

high Rasch scores were less than criterion scores and low Rasch

scores were greater than criterion scores.

(3) Differences between Rasch ability scores and criterion

scores increased as skew became increasingly more positive or

negative.

and low

(4) Differences between scores generated from-negatively

skewed diStribUtionsand-the criterion larger than

differences sooresgeneratedfrompositively 'Skewed-

ibution and criterion scores.



(5) As a group si.e decreased, high Rasch ability scores

were greater than criterion scores and low Rasch ability scores

e less than criterion scores.

(6) The size effect was not as pronounced-as the skew effect.

(7) Standard errors of estimate for easy i teens increased

when e underlying distribuion was negatively skewed and de-

c eased when the underlying distribution was positively skewed.

(8) Standard errors of st; ate for difficult items decreased

when the underlying distribution was negatively skewed and in-

creased when the underlying distribution was positively skewed.

Results indicated that the estimates derived from the Rasch

measurement model were not independent of the group used to pro-.

duce them. Differences were minimal in the middle score range,

but large in low and high score ranges. The need to calibrate

item estimates from suitable groups was shown by the model, but

a paradox was revealed. that increased precision of calibration

of difficult items was associated with negatively skewed distri-

butions of total raw scores, but such distributions were less

desirable for good ability estimates .
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Level of
Skew

TAUU

vum or d YiELrf.D flY COVPAR1NO nAsc scoms CCRATED
BY GROUP OF 1.230 SthIJECTS TO RASCH SCORES GUM-ED

4 OTHER G'..OUP SIZES FOR 7 LEVELS OF 1\E

Gro= Size

600 300 150 75

Average d for
Each Level of

Skew

Normal 4.1757 18.2183 23.0060 31.7888 19.4972

Low Rotqtive .3251 2.9709 12.6766 18.4172 8.5994

Medium N3s1,tive 4.3417 10.3067 14.2176 16.8200 11.4230

High Positive .7020 2,,7951 14.0657 32.6403 12.6009

LOR Negative 1.1439 t.8447 40.3070 28.9624 19.0645

Medium Negative 13.7577 14.2795 65,1151 102.2770 48,6573

High Negative 36.6C65 5,3073 51,7456 167.8923 78,0854
aW=ikAiCg.e
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TABLE

GROUPS :.:EED BY MAGNITUDE or DEV TION
FROM 0R1Tr.R10* CROUP

Rank
Group

Size Skew Level Value of d
Direction of Differences

177/77671.corTi

1 600 Normal 4.1757 C- >02 300 Nor mal 10.2183 <C >03 150 Normal 23.8060 <C >C4 75 Low positive 30.0570 >C <C5 75 l crm ai 31.7088 <C >C6 150 Low positive 37.2607 >C <C7 300 Low positive 45.4250 >C ,c8 GOO Low positive 49.3465 >C <C1200 Low positive 50.3970 >C <010 75 Medium positive 73.0492 >C <C11 150 Medium positive 75.7128 >C <C12 300 Medium positive 79,6556 C13 COO nediu.n pozitiVe 87.5604 >C14 75 High positive 87.9276 >0 <C15 im Medium positive 89,7310 >0 <C16 1200 Low negative 93.0853 <C >017 600 Low negative 94.3236 <C 418 300 Low negative 99.7444 <C
>,019 150 High positive 106,5441 >C <C20 300 UiEh positive 115.8135 >0 <021 1200 High positive. 120.5734 >C <C22 600 High positive 121.1417

. >0% <C23 75 Low negative 122.9866 .<C, >C24 150 Low negative 134.3100 <C >C25 1200 Medium negative 143.6725 <C >C26 600 Medium nenative 158.2574 <C >-C27 300 Medium negative 158.8999 <C >0.28 1200 High negative 201.1395 <C >029 150 t Medium negative 209.7814 <0 >03° 600 iigh=ncTative 237.4627 <0 >C31 75 Medium negative 246,7061 <C >C32 150 High ne5attve .252.7851 <C >C33 300 High negative 257:4353 <C O34 75 High negcl.tive 367.7006 <C >C

*Criterion group 1200, nor 1 skew level



Item

W1..J1F.

TABLE 6-

STAIBARD ERRORS OF ESTIMATE OF LOG EASINESS, ESTIMATES
ASY ITEMS FOR NORMAL SKIN IN 5 mow, SIZ

Group Size

.124 .174 .234 .288 384

2 .100 0 142 204 .280 394

.094 0132 .183 .268 499

090 .134 .187 .268 .334

5 .089 127 .183 .257 .334

088 .171 .222 311

085 .125 178 . .257 .318

.080, .111 155 233 .311

.079 .111 .154 .219 290

.079 154 0222 -.290



FILMED FROM BEST AVAILABLE COPY

TArLU 7

LJ'Ii:V.T'f., OF 14!G EIV-7;INEGE1 LST1AI1S

OF DIFFICULT Iren. FOR ngSAL SKEW IN 5 GROUP SP.ES

ltcro

1.

.

G00

.105

.

Gi''up

- -

300 150

.222

. 75

.326.150

2 .074 .104 ..146 .207 .318

.075 .105 414.9. .211 .318

he .075 .103 .146 .207 .293

.077 .108 . .165 *234 .373

.077 .105 .161 .227 .345

.079 .115 .159 .222 .318

.07g .112 .160 .222 .335

40E;0- .112 .1L2 .222 .326

10 .000. .129 .193 .301 .473



Item

TALL 8

STANDARD IARCM O -ESTIMATE or LOG ..SIMS ESTIMATES
or EASY ITEMS ToR GRuur sin 1200 IN 7 LEVELS or SKEW

Low tledium

Positive Por-;it ive Positive N 1,b gatim

of Skew

-*6=6166

Mediu!

Negative

1 .100 .085 4072 .124 .175 .214

2 .087 .074 -.066 0 ..128 .147

.065 .079 .072 4094 .104 .108

.080 .071 64 .090 .104 .112

.077 .069 .062 .080 .116 .133

.078 .060 .066 .008 109 .124

7 .078 .070 .064 .0E5 . .109

.072 .056 .061 .000 .093 .104

.069 3 I .061 .079 ,107 .132

10 .069 .053 .061 .079 .105 .133

.251%.

,176

.120

.123

.147

.141

113

.176

64



Ttil

ESTVPJATt. OF LOG LhSINESS ES.
Dime= ITM ro,t GROUP SIZE; 1200

IN 7 LINE.14 S rg

Leve

-.um High
Ite' sitive Pos!_tive PaAtive Normal

moi......2.0,11.1ma

Medium High
egative Negative .

.075 .077 .083 .073 .068 .066

.075 .074 .076 .074 .072 : .070 .067

.079 . .081 6063 .075 .070 .007 .064

.077: , .078 0079 0`076 .074 .4073 c069

.085 .090 .094 .077 .070 066 .063

60 .074 .074 .077 6077 .075 .072

6085 066 .089 9 .0073 6070 .066

60a0 '6070 0063. .079 .076 .073 .067

.085 .087 .092 6080 .073 .074, .065

10 .09$ .088 6007 6008 0079 6074 .6067

......almgens46.4fflog~ romJN.waer MWEJ11113...1.4



ABLE _0

«S OF SKLW ON ",'ANDARD ERRORS OF ESTIMATE
O£ EASY AND DIFFICULT II£XS

itiv Skew

CTRS

Increases
tan a d Errors

Deere-

,Difficult items As Skew Incrca
Standard Erpors

Decrease

As Skew Increases.
Standard

Incroase



Easy Items

EFFECTS O'
EASY

(EW ON STANDt ERRORS OF ATE OF
D DIFFICULT ITE!.1S AND O RASC'

'ScORUS

6 Positive Skcw

As Rew Inoreaf3.

ndard Errors
Increase; and Low

rep, Decrease

Score!
Iii tree

As Skew Increases:
Standard Errors
Decreasq; and Low

Scores Increase
High Scores

Decrease

(A)

Dif =icult Items A Skew jrmre
rtVOVS

:pease; and Low

SOores De croao
SoOros

Increase

(D

As Increases
Stamdax Errora
Increase, and Low

Scores increase,
High Scares

Decrease.


